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COITBIIDTIOI  TO  TBl  PROBLEM  0?  '"HE  EJT2CT  07  THE  ATMOSPBSRI 
OH  THE  RASIaTIOI  07  Al  ARC  BISCHARGI  (2iid  iBitullarat) 

Bp 

0.  P.  ScaenoT*  and  M.  7.  Petrova 

An  aaaljsla  of  the  cauaea  ehicb  brln«  about  a  chan^  in  the  character 
of  the  epectma  In  a  weak-current  arc  wl*.h  •  rhan^  in  the  ataoaphere,  war- 
ranta  one* a  aaau.*sla«  thht  the  redlatrlbution  of  the  intectlty  In  the  apee- 
trua  of  atoaa  coalne  froa  electrodea  when  there  la  a  chao^e  froa  air  to  in¬ 
ert  ^a,  ia  produced  bp  the  change  in  the  concentration  of  theae  atoaa  and 
the  teoperature  of  the  arc  diacharge  T(r).  The  alffe^ence  in  Tlr,' 
with  the  eubstitutioB  of  gaa  ia  connected  with  the  change  in  concentration 
of  eaailp  lonlted  atoaa  coelng  fron  the  electrodea,  of  the  effective  aeat- 
tering  of  electrona  bp  the  arc  gaa,  and  in  the  caae  of  a  aolecular  gaa,  of 
its  dieeociation  (see  report  I  C^J)» 

This  project  is  nndertaJcen  for  the  purpose  of  nahring  a  confrontation 
of  the  radiation,  the  entering  of  the  vapors  of  the  electrodes  (of  the  wear 
of  the  electrodes  during  a  detersilned  tiae  of  the  burning  of  the  discharge; 
and  of  the  external  fora  of  the  arc  discharges  between  the  aetallic  and  the 
carbon  electrodes  in  an  ataosphere  of  argon,  air,  and  nitrogen,  under  iden¬ 
tical  preseure,  and  nitrogen  and  air  with  lowered  pressure  (PjAr  -  ev, 

Z  15,58  ev).  It  has  been  proposed  that  in  an  arc  discharge  between 
netallle  electrodes  in  Ar  and  in  nitrogen  with  lowered  pressure,  correspond¬ 
ing  to  the  equalising  of  the  entering  of  vapors  into  Ar  and  l2  and  of  ef¬ 
fective  sections  of  scattering  of  electrona  bp  an  arc  gas  it  is  possible 
to  obtain  spectra  close  as  to  the  intensltp  and  character  of  the  radiation. 
In  a  discharge  between  carbon  electrodes  in  the  air  and  nitrogen,  the  ten- 
peratures  attributable  to  >  Tjjg  are  sufficient  for  the  development  of 
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the  Tsroceeeet  of  dlfeocl&tion,  due  to  which  the  seeurnace  of  n  clone  in¬ 
flow  of  Taoore  of  the  electrodes  an/  prove  to  be  ineufflcient  for  obtain¬ 
ing  a  elnllHrlty  of  epectro  In 

For  the  InTeetigation  there  wee  used  the  vacuuB  arc  described  by  us 
earlier  /”2_7*  Before  fll'ing  with  Ar  or  N2  the  vacuus  arc  was  pujaped  ut 
to  a  Tjresiureevs  10"^  “J*  Hg  colunn,  .nd  aft  rwtrds  w>e  flushed  with  Ar  or 
N^.  respectively.  In  the  worlc  pure  Ar  was  used  containing  an  insignifi¬ 
cant  admixture  of  nitrogen  (0.23)  and  ox/eetx  (0.05<).  The  spectra  were 
obtained  with  the  aid  of  th*  spectrogr-phs  ISP-iJd  -nd  ISP-5I  -nd  the  camera 
\JT->iU.  The  arc  dischargee  between  the  aet-Jlic  and  carbon  electrodes  were 
researched  at  a  current  strength  of  9  taro.  The  distance  between  the  elec¬ 
trodes  WHS  about  I*  ma.  For  stabilisation  of  the  arc  discharge  the  cathode 
was  sharpened  to  a  cone. 

i.  Discharge  between  Metallic  Electrodes 

Xn  fig.  1  there  are  presented  the  spectra  of  an  arc  discharge  between 
iron  electrodes  in  the  air  with  a  preseure  of  60  cm  Eg  coluan,  in  nitrogen 
with  a  pressure  of  60  ,  20,  and  2  cn  Hg  column,  and  in  arr^ca  witn  r.  prees-ure 
of  60  cm  Eg  colunn.  Let  us  note  that  in  all  the  listed  spectra  there 
is  absent  the  radiation  of  the  atmosphere  itself  in  which  the  discharge 
tapes  place,  and  in  the  epectruo  there  is  only  present  radiation  of  the 


vapors  of  iron.  An  exception  le  constituted  by  the  spectroa  of  the  arc 


between  iron- electrodee  in  H2  with  a  pressure  of  2  cm  Hg  coluan,  in  which 

borders^ 

there  are  present  2)  of  the  band  HB  corresponding  to  Alt  s  0,  336O  and 

nUPSEw  'K  rtT*'*  OT**?  _ 


3370  X  and 


ianosedi 


if  the  band  13^  X  (A'Om  0).  ^^ese  bands 


prove  to  be  the  brightest  ones  of  the  system  of  bsuide  of  KE  and  H2.  The 

hnrders., 

identification (f  tbej  Of  the  bands  was  done  on  the  basic  of  Peirca 

and  Bay  don's  aenograph 
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Xb  th«  eoBfroBtBtloB  of  th*  BpeclrB  In  7lc.  1  w«  bm  tb«>  following. 

A  replacine  of  th«  air  by  nitrofrn  vlth  60  ca  prcBturc  aXroody  brings  about 
«i  change  in  tb*  character  of  the  tpectTVB->the  e^ectrus  becomes  aore  epara- 
llaa.  A  still  rore  sparicllire  cb'-iracter  Is  displayed  by  the  spectrur.  of  Fs 
In  S2  at  20  as  Rg  column.  The  spectra  of  Fe  In  Ar  at  60  cm  and  In  nitres 
aeii  at  2  ce  column  are  rery  similar  to  each  other  and  there  Is  sharply 
eypressed  the  sparhlllte  character  as  compared  with  the  eractra  In  air  and 
nitrogen  at  60  cc  Eg  column.  For  Illustration  of  the  character  o*'  ‘be  spec- 
trua  above  there  are  noted  some  groupings  *<00  separate  lines  of  Fe  11;  be¬ 
low  by  dots  there  are  noted  some  lines  of  Fe  I  located  in  the  short-wave 
p?irt  of  ‘he  epectnji.  As  the  result  of  a  careful  analysis  of  the  spectra 
of  Fe  In  Ar  nd  with  a  pressure  of  60  cm  and  in  *'*’*■•  ^  pressure  of 
2  cm  it  h.as  been  established  thjit  there  takes  place  not  only  ar.  external 
convergence  of  the  spectra  at  60  cm  In  at  2  ca,  but  alio  the  Intensities 
of  the  indlvldunl  spectral  liner  In  the  contared  spectra  were  close  to 
each  other. 

Particular  attention  was  given  to  the  evaluation  of  the  rela*  lonsh.lp 
of  the  Ionic  lines  of  Fe  In  the  s'actrv.K  of  the  arc  in  Ar  In  which  one 
could  see  reflected  the  selective  aapllflc atlon  through  inuacte  of  the  2Dd 
kind  with  excited  atoas  of  Ar,  and  also  with  Ions  of  Ar  in  fulfilling  the 
retonsBce  condltlcna  (F^  ■+■  or  Fjytr.  Among  the  lines  of  Fe 

In  the  region  3.?0>-2.260  X  with  energy  of  excitation  In  the  Intarval 
12.71— 13<76  av  there  are  lines  for  which  (▼jW* Ia}i^  find  thenselves  In 
good  resonance  with  of  the  excited  levels  of  Ar  located  la  the. Interval 
12.9— 13*^7  ev  or  close  to  Fjxr*  been  cetabllehed  that  In  tha  arc 

of  Fo  eloctrodoo  In  argon  there  Is  no  slectlve  aaolificntlon  of  the  ion 
lines  of  Fe  reev.ltlBg  froa  lapacts  of  the  second  kind  with  atMis  or  ions  of  Ar 
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tWt'^  ^  in  Ar  at  60  ca. 

‘'i  rifff'^  «^.  Spectra  in  Ar  at  60  cn  and  in 

^  ;  iJf  10 

glj  j  C  ^2  cloic  in  intensitjr 

and  character  were  obtained  by 

MB  not  only  at  2  ea  in  H2»  in  a  certain  not  very  large  Interval  around 
2  cn,  approximately  fron  0.6  to  ^  cb  Eg  colvmn.  This  pointe  to  the  great 
significance  for  the  aseuring  of  the  convergence  of  erectra  of  the  passing 


large  number  of  s-ectra  of  arcs 
bet.een  7e  elect rodec  in  Ar 
at  60  CB  and  in  S2  at  2  cm 
shows  that  the  general  inten¬ 
sity  -.nd  char^ic^er  these 
spectra  changes  frcn  spectrum 
to  epectnim,  whereas  the  spec¬ 
tra  in  at  2  cm  can  be 
brighter  gnC  weaker  as  com¬ 
pared  with  the  sjectra  in  Ar 
at  60  cm.  The  eaae  c  n  be 
said  also  about  the  ch.aracter 
of  these  ipectra--ln  indlvld- 
'mhI  i-Bances  there  occurs  a 
Bore  sparklltre  character  of 
the  spectrum  in  the  arc  in 

^  ^2  «t  2  CB.  In  otJers,  on 

a 

P  the  contrary,  it  ie  mere 

are  I ike^ 

■S<  than  in  the  spectrum 
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of  vApori  of  Tit  froD  th^  tlectrodeo  Into  the  tpoce  between  the  electrodei, 
which  -ilwtort  fluctuntee. 

Tor  confrcntetloB  of  the  ckncrei  In  the  character  of  the  erect ra  with  a 
chan#;e  of  ateocrhere  -md  change  In  the  ccncer.t  rat  ion  of  atoac  paetln^  free 
the  electrodea  In  the  dleckar^e  a  rerlflcatlon  was  eade  of  the  change  In  the 
weight  of  the  electrodee  during  a  cert.iln  acount  of  tine  of  the  existence  tf 
the  dlechar^e.  In  Table  1  there  are  rreeer.ted  the  rei-ultt  of  the  ee^ua'lon 
of  ’he  loweei  of  the  electrodee,  separntelj  for  anode  and  cathode,  expretsed 
In  Bllllgrane  per  minute  during  the  burr.lnr  of  the  art  In  ar, 

The  data  rreeented  represent  the  aTera,re  walues  from  ten  deterrlnotlons. 

In  the  table  there  are  shown  the  differences  of  the  potentl^ils  In  volts  on 
the  electrodes  of  the  arc. 


Table  1 

^TT  ■r-i-agT-gx.^J'T  «  'i 


Atmosphere 

Pressure  cm 
Eg  column 

Volte 

Loss  In  Wt  In  mg/mln 

ruicde  1 

cathode 

Ar 

Ut 

IS-  1*0 

1  u.ai 

i.l 

N. 

;>0  -2fi 

(I.  .30 

I. .3 

N. 

;«)  34 

H.2 

I4.S 

!«■>]>'&  (Jilt) 

I>U 

•«)  34 

'  37. >t 

17.9 

In  table  1  we  see  that  the  replacing  of  air  by  nitroeeni  with  the  same 
pressure  of  60  cm  brings  about  a  reduction  In  the  loss  of  weight  In  the  elec> 
trodes,  eepecially  of  the  anode.  With  the  decrease  in  the  pressure  of  the 
nitrogen  the  loee  in  weight  of  the  electrodes  drops,  and  with  a  nitrogen  pres> 
euTj  of  2  cn  in  becomes  dote  to  the  loss  in  weight  of  the  electrodes  in  argon. 
Let  us  note  that  besides  the  arc  in  the  air  we  always  had  a  greater  wear  of 
the  cathode  than  of  the  anode,  which,  armarently,  is  connected  with  the  high 
density  of  the  current  in  the  cathode  euot.  In  the  inwestigation  of  arcs 
between  octal  lie  electrodes  in  a  high  vacuum  tx  was  shown  that  the  pese* 


ing  of  vapors  necessary  for  siHintaininc  the  discharge  always  proceeds  froa 
the  cathode.  The  disch.arfe  hetween  liV  electrodes  in  Ar  hums  more  steadily 
than  for  2  cm  la  f2  with  less  fluctuation  of  T.  At  2  ca  in  there  are 
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gr^ht  dcTlatlona  la  tfca  ladlvldUHl  ataiurcaeBta  of  tbr  lotf  of  wvlrht  froa 
the  avora^  value,  'oreaanted  la  the  table,  eonetleet  nrcuatia^r  to  as  such 
as  ^0%,  Vlth  the  fttctuatl' ns  la  the  T<assinf  of  vapors  one  should  >lso 
connect  the  convergence  of  spectra  la  Ar  at  60  ca  vlth  the  spectra  la 
In  eoae  Interval  of  pressure  around  2  ca  (0.6— -n  ca),  which  wts  aentic-ned 
above. 

Anuarently,  in  the  ccsnared  dlsc^^rges  there  Is  closeness  also  of  the 
*  *  *  • 

values  of  the  effective  recti  ns  of  scatterlne  of  the  electrons  by  the  arc - 
^s  Q^o  -  The  coaponent  taJres  into  arcount  the  scat¬ 

tering  of  the  elect; ons  by  positive  Ions.  In  Table  2  there  are  presented 
the  Saaeauer  effective  sections  of  atoas  of  7e,  C,  md  Ar  evaluated  with 
tha  aid  of  Investigations  In  a  strong-current  stabilized  arc  /~5,  bj  and 
Ar  and  H2  borrowed  free  the  work  /~7_7» 

The  computation  qj.  •  R,.  for  Ar  at  f>f  ca  and  V-  at  2  ca  (energies  of  tha 
electror.sCVPl  ev)  alve  ao’-rcxlaate  values  cnDIO^  ca“^.  The  evaluation 
/”b,  5J  Tor  H^CvjlO^^  and  TCSnb.O'’'"  —  1C,0C0®E  gives  a  value  of  the  order 
of  IP  —  10-'^  cn"  .  Coneeo.uer.tly,  in  the  evaluation  of  the  effective  section 
of  the  scattering  of  the  electrons  by  the  arc  gas  is  necesfaxy  to  take 

into  consideration  the  ncatterlnc  of  electrons  by  ior.r.  which  under  th»-se 
conditlcne  on  account  of  the  low  q^  >  R^  uid  rela'ivaly  high  R^  haa.  apparent¬ 
ly,  basic  elgnlflcancc.  Short-raa^e  entry  of  easily  ionized  vapors  of 
aetal  in  an  arc  in  I2  with  lowered  pressure  and-  In  Ar  at  60  cn  aaeurea  eloae 
Rg  (r)  and  eenaequcntly  also  q^R^. 

Tabled 

Elenent  Fa  CU  C.  I,  0  CS  Ar  ar  CU  ®2  PJ 

q  *10^^  ca^  35  20  2.5  2.5  (1  ev)  30— 90  (1—2  ev) 

In  conparing  the  spectra  of  tha  arc  between  copper  alactrodea  in  argon^ 
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air  and  N2  at  60  cn  with  th#  spectra  la  1^  at  low  pressure  we  established  /llu 
that  the  replacing  of  air  by  Bltrogen  and  the  eoreso  by  Ar  at  the  sane 
pressure  chaares  the  appearance  of  the  spectruB.  It  becones  ■or*'  sparicllKe. 

A  still  Bore  sparlrlDre  character  is  h^d  by  the  spectruB  of  an  arc  in  at 
lovered  pr '  Sfure.  In  Jig.  Z  there  shown  the  spectra  of  a  dlecharfe  In 
At  20  CB,  la  Ar  at  60  cb,  -ad  In  S2  at  10  cm  Ha'  colujrn.  We  ser  tlu.t  the  spec¬ 
tra  la  H2  20  CB  and  la  Ar  <1  60  cb  are  eery  slrll-^r.  The  Ion  and  atCBlc 

llr.et  la  the  coap&red  spectra  are  cloee  as  to  Intensity.  However,  the  line 
5.105  X  as  to  Intensity  Is  considerably  weaker  Ir.  the  discharge  la  Ar  at  60 
CD  than  In  I2  20  cb  Hg.  coIubb.  Besides  In  thf  spectruB  of  Cu  la  at 
20  CD  there  are  present  very  tctcase  bai.ds  of  CH  wlthj  at 

3,590,  “ad  <*.216  8  (Ab  =  0,  j:l).  II2  with  borders  a*  3,371,  3;i59,  aad  2,977 
B  (Alj  s  0,  1,  2),  and  also  HH  with  borders  at  3,360  and  3.370  X  (A  ±  0). 

These  bands  Increase  sharply  la  Intensity  in  discharges  with  lowered  pr*-h 

Cf  'Jn. 

The  Identification  of  the  banas  was  done  with  th»-  .Id  of  the  boo*  by 
Peir;e  nn  -  Haydon  /~3_7.  Just  the  s-tae  bands  of  CH  and  S2  were  observed 
by  Roes  an  Snlth  ^  9J  In  a  project  devoted  to  a  study  of  the  background 
In  the  arc  between  carbon  electrodes.  Let  us  note  that  if  one  takes  the  spec- 
txuB  of  the  arc  between  copoer  electrudes  in  N2  at  60  cn  Imnedlately  after 
the  eetaV ishlng  of  the  arc  up  to  the  stable  state,  and  the  electrodet.  are 
heated  to  the  terroerature  corresponding  to  this  stats,  then  It  turns  out 
that  the  spectrua  of  Cu  hat  a  Borc  sparicllke  eharsictsr  than  ordinarily  at 
60  CB  and  Is  very  siailar  to  the  spectrua  of  the  arc  la  Ar  at  60  ea.  All 
that  has  been  said  points  to  the  great  affect  on  the  sactrua  of  of  the  en¬ 
try  of  Cu  vapors  into  the  discharge.  In  Table  3  there  are  presented  data 
about  the  entry  of  Cu  vapors  in  tha  discharges  being  coapared. 
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Atmo sphere 

Pressure 
cm  Hg  Co' . 

Ano#e 

loss  in  Weight 
r  Cathode 

Ar 

{p  & 

0,0,7 

/,51 

Ml. 

Ml. 

ic 

Trea  ‘''abl*  3  ***  area  beti^emCu  alectrodee  In  Ar  at  60  cm,  and 

In  II2  have  apactra  almllar  In  intenaltjr  mi  cfcaractar,  thera 

occura  hIbo  ap'-rozinate  lden*:ty  of  the  paaBlnr  of  copper  vapora  from  the  elec- 
trodea  into  the  dlacharge.  In  the  literature  there  are  no  data  about  the 
Ranaauer  eeetlon  of  copper  atooa.  Th^  obtaining  of  alr^llnr  apectr-^  in  Ar 
At  60  cm  And  in  82  at  20  cm,  aprarently.  ah-uld  be  attributes  nlao  to  the 
almllar  acatterin«  of  electront  by  lone,  poaalbly  alao  by  atoma  of  Cu  if  it 
turns  out  that  la  ftreat. 

In  this  way,  aa  a  result  of  mahlne  the  C(rp-.riaon  of  radiation  and  wear 
of  the  electrodes  in  a  low  current  arc  between  metallic  electrodea  (Fe,  Cu) 
in  the  air,  and  Ar  with  a  pressure  of  60  cm,  and  82  with  lowered  pres¬ 
sure,  it  is  oosslble  to  draw  the  concluelon  that  the  chance  of  an  atmoaphere 
of  air  to  Jl^,  <nd  tte  more  so  to  Ar.  is  eq’il-alent  to  changeover  to  a  dla- 
ch  rge  with  a  lowered  pressure. 

Spectra  similar  in  intensity  and  character  are  =-inlfeatea  by  arc  dis¬ 
charges  between  metallic  electrodes  wl*.h  almilar  entry  of  eapors  of  the  elec¬ 
trodes  into  the  discharge,  and  similar  ralues  for  the  effect  sectione  of 
scattering  of  electrons  by  the  arc  gae.  The  effect  of  the  proeesaes  of  dia- 
soelatlon  of  molecules  of  82  In  *2  bstween  metallic  electrodes 

did  not  appear.  This  ons  can  explain  by  the  Act  that  the  temperatures  are 
insufficient  for  the  derelopneat  of  these  procetaes,  dlnee  into  the  discharge 
there  passes,  apparently,  a  sufficient  Amount  of  easily  ionised  atoms  of  metals 
eren  at  lowered  prossuro,  but  the  energy  of  the  dissociation  D  of  moloculos 
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of  ^2  it  grtmt  (9t76*»  10_7)«  lo  the  diei-har^e  between  copper  electrodee 

»t  lower-d  pree^ure  the  later.ee  ■olec^lo.-  c'/cctrua  of  HE  nd  Cl  ladleatee 
the  presence  In  the  discherere  of  HE  end  CE.  In  this  discharge  soae  effect 
T.%y  be  had  b/  the  process  of  dissociation  of  colecules  of  NE  (!)  =  J.UZ  ev 
!_  1C_7  4  which  leads  to  a  le.s  pronounced  drop  In  the  teaperature  In  the  rer> 
Ipheral  areas  of  the  discharge.  This  shoulo  ’-ear  In  broader  zone  of 
lllualnatlon  of  the  lines  with  low  ener  y  of  excitation  In  the  sreetrua— 

In  heightened  intensity  o'  the  lines  with  low  energy  of  <'xcltatlca.  In  the 
snectrua  of  the  arc  between  copper  ^electrodes  the  Intensities  of  the  lines 
of  Cu  1  51^5.  5782,  Hnd  57' 0  X  (energy  of  excltatloa  3*0  «▼)  “re  auch  higher 
than  In  the  spectrua  of  the  arc  In  Ar,  while  the  intensity  of  the  reaMlnlng 
atonic  llnee  (energy  of  excitation  abowe)  is  coaparable. 

2*  Arc  Dl %cYj\Tgt  botweon  Carbon  Electrodee 

Very  charact-^rlstlc  is  the  external  appearenre  of  the  arc  dischareo  bo- 
tween  carbon  electrodee  In  an  ataoe'ihere  of  Ar  (see  Insert);  It  Is  quite  dif¬ 
ferent  froB  the  external  dischiarge  In  an  atnosphere  of  air  and  nitrogen  at 
the  s-une  preesure. 

In  T\g,  k  there  arc  shown  photographs  of  an  arc  discharge  between  pure 
carbon  electrodes  with  a  currsnt  strength  of  9  anp,  the  distance  between  the 
electrodes  bslng  ms  la  an  atnosphere  of  Ar  with  P  s  6C  cn  Eg  colunui. 

Around  the  cathodo  there  Is  located  a  cathode  layer,  which  occupies  about 
1/5  of  the  arc  intorral,  and  afterwards  In  the  direction  of  the  anode  there 
Is  sons  weaVcalng  of  the  bri^tneoo  of  the  lllualnatlon,  then  again  an 
Increase,  for  ooae  arta  clooe  to  the  anode  eonotancy,  and  finally  m  the 
Inmedlato  proxinlty  to  the  anode  again  a  weakening  of  the  bri^tnooo  of  the 
illuainstien.  The  bright  cathode  layer  le  always  located  nonal  to  the  sur¬ 
face  of  the  cathode  and  very  meb  reminds  one  of  the  negatlre  llluaination  of 
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a  kIow  dlscharf*.  The  dar>  area  beyond  the  cathode  layer  la  aaalogoua  to 
the  Varadajr  dark  soace.  and  the  area  of  constant  brightness  of  lllualaati  n 
to  the  positive  eoluaa. 

In  fiK.  ^  b  there  is  shown  a  photograph  of  a  discharge  with  a  distance 

between  the  electrodes  of  IC  ma.  In  eccordance  wi*h  the  outward  appearance 

of  the  discharge  there  is  also  a  spectrua  taken  aloor  the  discharge  (?lg.  5)« 

In  noving  from  the  cathode  (below)  to  the  ar.ode  (above)  the  behaviour  of  th" 

Intenel’y  of  the  atoalc  lines  of  Ar.  band  C^,  ^nd  the  constant  snectrua  la 

completely  in-ilogoua  to  the  ch>tnge  in  the  total  il'uainaticn  ali  ng  the  dle> 

Tly 

charge,  fixed  in  Fig.  a.  I  analoeojs  dlstrlb-tlon  of  the  intensity 
along  the  arc  discharge  was  observed  by  Tagozlnshly  /,  11_7«  Investi¬ 
gated  the  distribution  of  the  Intensity  of  the  Balsi-r  lines  of  hydrogen 
along  an  arc  discharge  in  air  with  lowered  pressure  (P  <  5  ca  Hg  eolvan). 

The  indicated  distribution  o*  intensity  along  the  arc  disch.^^rge  contradicts 
the  aechanisa  assuaed  irt  the  work  of  Kolesnikov  ,nd  Sobolev  ^12_7  of  the 

excitation  of  the  sTwctnun  in  an  arc  between  carbon  electrodes  In  an  ateoe- 
phers  of  argon.  In  Fig.  3  there  Is  shown  a  somewhat  enlarge  spectrua  of 
the  cathode  area  of  discharge  with  a  current  of  t  ;irp  In  the  region  of  ^4l5B" 
U80^  X  obtained  by  us  on  the  spectogranh  ISP-51  with  a  camera  UF-JIU. 

In  order  to  explain  the  behaviour  of  the  venerate  lines  around  the  cath¬ 
ode  In  printing  the  are-  of  the  spectrum  >  U300  X  the  exposure  was  done 
to  a  somewhat  lesser  extent  la  order  to  weaken  the  solid  lllualaatloa 
which  Increases  In  intensity  In  the  direction  of  the  long  waves.  Oa  the 
photograph  there  are  shown  lines  of  Ar  1;  the  unn->rked  lines  belong  to  the 
lllu-inatloa  of  Ar  IZ  of  the  edges  of  «he  bands  of  CH.  From  the  spectrum  of 
the  cathode  area  we  see  that  immedlstcly  oa  the  surface  of  the  cathode  there 
■tand  out  with  great  intensity  the  lines  of  Ar  II  and  C  II,  which  as  one 
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aOT#«  froa  th«  eathod*  aharply  drop  In  Intensity.  The  atoalc  lines,  how¬ 
ever,  h^ve  fwxlmiB  latennl'y  at  soae  dlstanc*  froa  the  cathoda,  a: > roxlaately 
IdenMcal  for  all  atoalc  lines  (energr  of  excitation  of  lines  Is  close  to 
It.tb— iu.76  ev). 

froa  what  has  been  s**la  It  fellows  th^r  the  character  of  *.he  il'.ualnatloa 
In  the  cathode  area  of  he  dlscharga  Is  analogous  to  the  radiation  la  the  area 
of  the  negative  llluelnatlon  of  a  ^low  alBchar<?e.  A  coap-^rlson  of  the  wear 
of  the  carbon  electrodes  la  an  arc  In  the  air  at  different  preesures  and  In 
Ar  at  P  s  60  CB  ^Iso  points  to  a  (greater  entrance  of  vapors  of  tbe  electrodes 
In  the  arc  In  Ar  and  In  the  air  with  lowered  pressure  (F  <  2  cm). 

▼ery  lnteree*ln<  Is  the  H’~T«arance  or  the  discharfe  In  the  transverse 
direction— the  presence  of  a  core  surrounded  by  a  narrow  darlc  space  and  then 
an  llluTlna*ln4?  envelope  (Fix.  ^  a).  In  visual  observation  one  can  easily 
see  ‘he  4ull-blue  core  sharply  outlined  by  a  dar<  frlr.ee,  surro  jided  by  vi¬ 
olet.  snl  finally  by  a  greer.  envelope,  while  the  eresn  envelope  Is  soeetlmes 
expressed  very  wsakly.  The  duil-biue  color  of  th»  core  Is  brought  ■»bout 
Is  brought  about  by  the  lllualna'ion  of  tbe  very  brieht  lines  of  Ar  I  located 
‘ the  reelon**702— hl5H  X  tf  tbe  corresponding  trar.sltlons  fron  3  to  1 

^2-5'  levels  (Paechen's  designations).  In  the  violet  envelope  there  occurs 
basically  an  llluBlnatlon  of  the  bands  of  CN,  and  in  the  green  the  llluoin»- 
tion  of  the  bands  of  C2« 

Zn  Pig.  6  a  there  Is  shown  •  transverse  spectrua  of  the  positive  colnam 
of  sa  arc  between  pure  carton  electrodes  Is  Ar  at  60  c»  In  tbe  regioa  of 
4700  X.  In  the  spectograa  above  there  are  noted  the  brighter  lines 
of  Ar  1  In  this  region  of  tbe  epectrua  and  with  dots  below  there  are  narked 
the  edges  of  tbs  bands  of  (in  this  area  of  the  s'oectrua  the  lines  of  Ar  1 
art  Bueh  weaker  than  la  tbe  area  4702— <*156  A). 
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The  iBtroductlen  of  VMport  of  -'et*!  chonget  tim  chi>r&ctcr  of  the  lllu- 
Biaatlon  of  the  dioehitrge,  nad  thlo  chiisge  It  bll  the  acre  BArktd  the  larger 
the  quAntltiet  of  netel  thht  enter  into  the  dltchbrfe.  The  Bore  the  Betel 
vapor  the  weaker  the  line*  of  Ar  1  will  be  well  at  the  contlnuoua  lllualn- 
etioB.  At  It  turned  out  In  the  arc  between  setalllc  electrodet  there  ^re 
corpletely  lacking  the  illunlnatlcn  of  the  liner  of  Ar  I  nnd  the  contlnuoua 
apeetrua.  In  Fig.  6  b  there  la  e.'own  the  epectrus  of  an  arc  between  carbon 
electrodea  with  a  anall  adnlxture  of  copper  In  the  atBoaphere  of  Ar  at  60  cs 
Hg  coluBn  (the  lines  of  copper  are  ma-ked  below  by  dots). 

Aa  la  seen  from  Fig  6  b  the  anpearance  In  the  apectruB  of  the  lines  of 
copper  la  accompanied  by  soce  weakening  of  the  llne<>  of  Ar  X ,  &nd  also  of 
the  continuous  and  Bolecular  epectrua.  Let  us  note  tt^t  the  obtaining  of 
a  simultaneous  sufficiently  Intense  llluDinutlon  of  Ar  I  and  Cu  I  la  bound 
up  with  dlfflcultlaa.  Ordinarily  with  a  sufficiently  Intense  lllualnstlon 
of  the  lines  of  Cu  there  disappear  fron  the  apectrus  the  lines  of  Ar  X  and 
the  continuous  radiation,  since  the  Introduction  of  vapors  of  copper  lower 
the  temperature  of  the  discharge. 

•'T'.e  observed  atructurel  distribution  of  the  radlftlcn  ucross  the  dis¬ 
charge  In  an  arc  between  carbon  electrodes  In  an  atnotphere  of  Ar,  apparent¬ 
ly  Bust  be  attributed  to  a  unique  distribution  of  the  temperature  of  the  elec¬ 
trons  over  the  section  of  the  discharge. 

From  the  work  accoEpllshed  one  can  draw  the  general  conclusion  that  the 
change  froB  an  atnotphere  of  air  to  one  of  nitrogen,  and  aore  ao  for 
argon,  ItSDulvalent  to  transition  to  a  dlachjirge  at  a  lower  pressure. 

Sabstltudon  of  atnotphere  in  a  low-current  arc  discharge  Is  reflected 
in  the  radiation  of  the  arc  discharge  through  »  change  In  the  entrance  of 
vapors  of  the  electrodes  into  the  discharge,  effective  sections  of  scatteiw 
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ln<r  of  el«etrcni  by  the  hrc  ^r;<L  effect  cf  the  procei>t*f  of  dlenOi^  icn 

(diF'  >'Brfe  between  carbon  electrodea  In  ^n  atcoerhere  of  nitrogen). 

L.  P.  (^xrae'yeTh  toolr  part  In  t)  •  worK. 
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